Yuupep3urteT y beorpany
EnexTpoTexHuuKy Qakynrer

HACTABHO-HAYYHOM BERhY

Mpeamer: Pedepar o ypaljeHoj foxTopcKoj AvcepTaumjy Kanauaara Munere Xaprornha

Oanykom Hacrasho-nayutor seha EnexkTpoTexHudkor ¢axysirera JOHETOM Ha CEAHHLHA op.
818 ompxanoj 10.10.2017. roguse (Gpoj omnyke 5012/12-3 ox 20.10.2017. rojiuHe), KIMEHOBAHH
cMo 3a wianoe Komucuje 3a mperviefl ¥ OLEHY HOKTOPCKE AucepTanyje Kkanjauiara Munere
YKapxosuha noa HacIo0BOM

, MONNTOPUNT ¥ AMjArHOCTHKA PA3BOHOT NocTPojer-a Ha 6a3u (asu Moaena Crama
BHCOKOHANOHCKE onpeme

[Mocie npernena A0CTaBILEHE JAMCEPTALA]je W APYrHX npatehux marepujana i pasroBopa ca
kanmaatom, Komucnja je caunnuia cneiehn
PEDEPAT
1. YBOJ

1! .XDOHOJ’[OFMia 011061338'(11-1321 " 13panc micep'raunie

13.11.2012.  xanwmampar Munera YKapxoBuh je ymucao JOKTOpeke akajeMmcKe CTyanje Ha
EnexrporexHuukom daxyntery Y nusepsurera y beorpany.

07.04.2016. HAKOH TTOJOKEHHUX CBMX HMCIIMTA IMPEABMNEHNX HACTABHWUM ILJIAHOM M HPOTPaMOM
JIOKTOPCKUX CTyanja Moayia eleKTPOEHEepPreTcke Mpeime M CHCTEMM, KaHAnAaT
Munera Mapxosuh je npujaBuo Temy 3a M3pajy AOKTOPCKE avcepranfje Inoj
HACJIOROM ,,MOHUTOPMHI M JIMjATHOCTHKA DPA3BOAHOT MOCTpOjera Ha Gasu (asu
MOJIEIA CTaa BMCOKOHATIOHCKE OfpeMe’. 3a MEHTOpa je MNpeuloeH Ap 3jarad
Crojkosuli, pemosuu npodecop Enexrporexuuukor axynrera YHHBEp3UTETA Yy
beorpaay.

12.04.2016. Komucuja 3a cryauje tpeher creneHa pasmaTpana je Mpeijior Teme 3a u3pauy
JOKTOpCKe  auceprauuje v npemtor Komucuje 0 oueHn nogoObHOCTH TeMe M
KaHMaTa ynyTnia Hactapho —nayunom Belly na ycBajarbe.

28.04.2016. HacrasHo-HaydHo Behe umeHoBaio je Komucujy 3a OLEHY ycloBa U MPHXBATAHE
teme jokTopeke ancepraunje (Omnyka 6p. 5012/12-1) y cacrasy:




05.05.2016.

21.06.2016.

04.07.2016.

28.09.2617.

03.16.2017.

10.10.2017.

. ap Joeam Muxkynosul, Banpemsu mpodecop, YHHBEP3HTET Y beorpany,

EnexrporexHuyukn (akynrer,

2. ap Anexcaupap Pankosuh, Banpeanu npodecop, YHHBEP3UTET Y Kparyjesuy,

(DaKyﬂTeT TEXHWYKHX HayKa 'y ‘{a‘my,

3. ap Anexcangap Pakuh, Baupennn mnpodecop, YHHBEP3HTET Y beorpany,

EnextporexHHUKU (aKynTeT, u

4. np Kemko Pypuwmh, pouent, Yuusepsuter y beorpapy, EnextpoTexHuuKn

(pakynrer.

kanuaaT Munera Xapkosrh je 1onoKno J0KTOPCKM HCIUT HaA ENEKTPOTEXHHUKOM
(axynrery y beorpany.

HacrasHo-nayuHo Behe yesojuio je Mssewraj Kommucuje 3a OHeHy ycioBa u
MPUXBATALE TEME JOKTOPCKE MCEPTalMje KanauaTa Murnere apxosuha (Onnyxa
6p. 5012/12-2). W3Bewraj je noanena Komucnja y cacrasy:

I. ap 3maran Crojkosuli, pegoBuu mnpodecop, Yuusepsurer y beorpany,
EaexTpoTeXHHUKH (paKynTeT (MeHTop),

2. ap Joman Mukynosuli, Baupeanum npodecop, YHHUBEP3UTET Y beorpany,
EnexrporexHUMKN (aKyITET,

3. ap Anexcanpap Pawkosuh, BaHpeanu npodgecop, YHHBEpP3UTET y Kparyjesuy,
daxynTeT TEXHHUKNX Hayka y Hauky,

4. np Anekcannap Paxuh, Banpennn npodecop, Yuusepsurer y beorpany,
EnexrporexHuuky Qpakyirer, 1

S. ap Kemko Bypuumh, pouent, Yausepsuter y beorpamy, Enekrporexnuuku
¢akynrer.

Behe nay4nmx 0fOnactd TEXHHUKMX Hayka Aago je carjgacHocT Ha Npeuior TeMe
JOKTOpCKE aucepraupje Kkanjnaara Munere Xapkosuha (6poj omiyke 61206-
3269/2-16 oa 4.7.2016. roauie). 3a menrtopa je umenosan ap 3natan Crojkosuh,
penosnn rpodecop Laexrporexunukor (akynrera YHupepsurera y beorpay.
kanpuaar Musera JKapikosuh je npeja0 HOKTOPCKY JMCepTanujy Ha mpernen u
oneHy.

Komucnja 3a cryauje tpeher crerneHa moTBpAMIA je HCHYIEHOCT HOTPEOHMX yCioBa
ja moAHoLee npegiora Hacrasno-nayudom sehy Enexrporexunuxor dakynrera
sa (popmuparbe KoMucuje 3a npersief n oueHy JOKTOPCKE JMCEPTallHje Kanauaara
Munete JKaprosuha.

HacrasHo-nayuso selie Enexrporexnuukor (akynrera umenosano je Kommucrjy 3a
rpernea M oleHy JokTopeke auceprauuje (6poj oanyke 5012/12-3 on 20.10.2017.
FOJIMHE) Y CacTaBy:

l. ap 3naran  Crojkosuh, penoBun npodecop, Yuupepsurer y beorpany,
EnexrporexHuyky GakynTeT (MEHTOp),

2. np Josan Muxkynosuh, Bampemin npogecop, Yuusepsuter y beorpany,
EnexrporexHuuky (GakyaTer,

3. ap Anexcannap Pankosuh, Banpennu npopecop, YHHBEPIUTET y Kparyjesuy,
MdakyareT TEXHUUKHX Hayka y Hauky,

4. np Aunexcanpap Paxuh, Banpeann npodecop, Yuusepsurer y beorpany,
EnextporexHuuxy (hakyarer, u




S. mp Kesko Bypuunh, pouent, YHupepsureT y beorpany, EnekTpoTeXHHHUKH
dakynTer.

1.2. Hayuua ofnacT aucepraumie

Jlncepraunja kanauaara Munere YKaprosuha npunana nayanoj obnacti TexHnuke Hayke —
EnexTpoTexHuKa, yxKa Haydsa obnact EJeKTPOEHepreTckH CHCTeMH. 3a MEHTOpa AMCEpTalluje
ompelien je ap 3naran Crojkosuh, penosHu mnpodecop Ha YHuepsurtery y beorpamy -
EnexTpoTexuuuky (akyiteT, 360 HCTAKHYTHX AOMpUHOCA y yikoj obmactu EjnexTpoeHepreTcku
CHCTEMH, a 110ce6HO Y NOA0BIACTH MOHUTOPHHTA H AUjarHOCTHKE BUCOKOHATIOHCKUX MOCTPOjeibha,
KojoM ce GaBy NpeIMETHa IMcepTalHja.

1.3. buorpadcku 11ojauy 0 KaHauJaTy

Munera J1. XKapxosuh polien je 27.7.1987. ronune y Kpyuiesity. OCHOBHY LIKOJTY 3aBPIIMO
je y Anexcanaposuy. Ilotom je noxaljao MaremaTHuky TrMMHA3H]y y CKiomny Iumuasunje us
KpynieBua, Kojy je YCNEHHO 3aBpIIMO Kao Hocuaau auisiome ,,Byk CredanoBuhi Kapayuh®.
VuecTBOBAO je Ha TaKMHuEHUMA H3 (QH3MKE 1 MATEMATHKe, a Ojl Harpaja noceGHo ce n3/Bajajy
tpeha Harpaga Ha Peny6nmuxom n CaBesHoM Takmuuery U3 (usMke y Tpehoj rofdHu cpeime
wkone. Ha ocHoBy THX aunnoma ynucao je Enexrporexuuuxn paxynrer y beorpany 2006. roaune
6e3 monarama npujemuor ucriura. Ha Enexrporexnnukom daxynrery uzabpao je Oxcex 3a
eHepreTHky, a 3atum u CMmep 3a eNeKTpPOeHepreTcke CUCTEME, I/ j¢ CBAaKe rOJMHE MPOryalleH 3a
najoosser crypenta. Jlana 2.7.2010. roanmne 3aBpuiMo je OCHOBHE aKaJIEMCKe CTylnje Ha
cryaujckom niporpamy OcHOBHE akafemcke cryamje EiekrpoTexHuka M pauyHapCTBO, MOAYI
Eneprernka — CMep eleKTPOEHEPreTCKH CHCTEMHU, Y TPpajatby OJl YETHPH TOAnHE, 061Ma 240 ECIIb
GosoBa, ca rpoceunom oneHom 9,46, TOKOM ueTBPTE FOAMHE CTyJHMja MOCTA0 je CTHNEHAMCTa
donga 3a minane ranente PeryBike Cpouje. Ypaauo je TpoMecedny npaxcy y JaBrom npenysehy
Enexrpompexca Cpbuje”, loron npenoca Beorpan, Ciyxba excriioatauuje u ciryxba samure.

Macrep cTymmje Ha Enexrporexnuukom (axynrery, CMep 3a eJIeKTPOSHEPreTcKe CHCTEME,
yrucao je 2010. rogune. Y TOKy MacTep CTyAWja OCTBAPHO j€ TPOCEHHY OLEHY 10,00. Macrep
cryamje je sappumo 2.11.2011. roamme, ca ouexom 10, wa oxbpann mactep paja Ha TeMy
LAyToMaTH3alMja TEPMOBH3H]CKOT ITOCTYIKA 3d MOHUTOPHHI 1 JIHJarHOCTHKY €1IEMEHATa NPEHOCHE
mpexe CpOuje’. Menrop Ha u3paanm macrep paja je Ouo ap 3raran Crojxosuh, penoBHu
npodecop.

Jlokropcke cTyamje na Enexrporexiuukom (paxyarery y beorpapy ymnucao je imkoJicke
2012/2013. ropmue Ha Momyiy Enexrpoeneprercke mpexe u cucteMu. TpeHyTHO je CTYHCHT
JIOKTOPCKHX CTyAu]a.

On 10.10.2011. rogune sanocnen je Ha EnextpoTexHUukoM (akyarery YHHBEP3HTETa Y
Beorpafy Kao capajuk y HACTaBH a 3aTHM 1 Kkao acucrent, Ha Ocnosuum 1 Macrep cryaujama je
anraxoBan y ussolerwy Hactape us npeamera Bucokonanoncka onpemd, Mexanuka, Onuima
enepeemuxa, paxmuxym us copmeeperux anama y enexmpoenepeemuyu, Ilpojexmosarse nomohy
pauynapa vy enekmpoenepeemuyu, Texnuxa eucoxoe nanona 1, Texuuxa eucoxoz nanowd 2,
Kabnoscka mexnuxa, Enexmpane, Enemenmu enexmpoenepeemcxoz cucmemd, Monumopune u
OujasHOCIUKA  BUCOKOHANOHCKUX NOCMpOjersd, Kao W 1abopaTopujckux BexOM U3 npeamera
Enexmpuuna vepersa I, Enexmpuuna meperva 2, Texnura 6ucoKkoz2 HANoHa 2 w Ilpakrukyma —
JaGopamopujcre eedcbe us enexmpoenepeemerux cucmema. On 2012, rogune obassba (GyHKLR}Y
nortnpeiceanuka  Croprekor apyurrsa , Enextpuuap”. O 2014, roamue obaB/ba  (PYHKIH]Y
cexperapa STK C4 CIGRE CpGuja. O 2015, rojmne obasiba QyHKLM]y cexperapa Karenpe 3a
eNEKTPOSHEPIeTCKE CHCTEME.

Y4ecTBOBAO j& y W3Pajin JIBE CIYAW]E i /1BA MPOJEKTa Uiiji je peanusatop EnekrpoTexHuKy
(axynrer y Beorpany. Ayrop je ceiam pajoBa y HaydHHM udaconucuma meljyHapoaHor 3Hayaja ca
SCI nucte, o tora jenad kateropuje M2 1, tpu kareropuje M22 n tpu kareropuje M23. Ayrop je




et pagoBa y 300pHHLMMA MEHYHApPOIHHX M PETMOHAIHUX HAyYHHX CKYIOBa, K0 M CeaMHaccT
pazoBa y 300pHHULIMMA CKYIOBA HAIIMOHAIHOT 3HAYAja.
AKTHBHO C€ CJIY)KH €HTJIECKUM JE3HKOM.

2. OINKUC JUMCEPTALUNJE

2.1. Caapal aucepraumie

JloxTopcka aucepTanmja [0ji HAcioBoM ,MOHHTOPMHT M JIHjarHOCTHKA Pa3BOIHOT
nocrpojersa Ha 6asu (pasu Mojena CTarma BHCOKOHATOHCKE OMpeMe’ HAlKMcaHa je Ha CPICKOM
jesnKy, Ha 164 crpane u canpxu 95 ciuka n 40 Tabena. [onesmena je na 6 noraassma: 1. VBog; 2
MOHHTOPHHT M JMjarHOCTHKA pPa3BOAHOT IOCTpojerma; 3. MeTosa 3a AMjarHOCTHKY CTamba
BICOKOHAINOHCKe ornpeme Ha 6asu (asu Teopuje; 4. MeToja 3a 3a AMjaTHOCTHKY M OJPXKABAME
PA3BOHOT HoOCTpojea Ha Gasn (asu Teopuje; 5. Pauynapcke cumynaumje; 6. 3aksbydak.
Jureparypa caapiu 72 pedepeHiie Koje AETalbHO TPUKA3yjy TPEHYTHO CTame y 00nacTH
MOHUTOPHHIA M JIMjarHOCTHKE CTaba Pa3sBOJHUX MOCTPOjerba M BHCOKOHAMOHCKE OMPEME y hIMa.
[punosu najy norpebHa jgonarha oGjalimberha Be3ana 3a (pasu Teopujy kao u rabdene notpebHe 3a
popmuparme (Gasu eKIepTCKUX CHCTEMa y OKBHPY ITOTIaBsba 3.

2.2. Kparax nipuxas nojeAMHa4YHUX MOrJaBjba

Y npBOM, YBOJHOM, [OMJIAB/bY YKA3aHO je HA 3HA4Yaj MOHHTOPHHTE, JIMjarHOCTHKE |
OJ\PIKABAILA PA3BOLION TTOCTPOJEbA Y OUYBalby CHIYPHOI M MTOY3/IaHOI pajla eJIeKTPOEHEPreTCKor
cucrema. Ykpartko je objaiimbeHa npodiieMaTHka NpaBoBPEMEHOT HCIUTHBAKA M OAp)KaBatba
BHCOKOHATIOHCKE OTIPEME Y Pa3BOAHOM rocTpojemy. Jar je npersien MeTola KOje ce OAHOCE Ha
crpareruje oJpikaBaiba BUCOKOHATOHCKE ollpeMe. Y OBOM [OIVIaBJbY je rakolie nat kparax nmperJiejl
METO/Ia KOje Cy akTyesiHe y 061acTH MOHHTOPHHIA W IHjariOCTHKE CTama Npekniada, pacrasbaqa,
enepreTckor W MepHor TpalicopMaropa. YKpaTko Cy HaBeACHH OCHOBHM HEIOCTalH nocTtojehux
METO/1a 38 MOHUTOPMHI M JIHjarHOCTHKY Pa3BOJHOT 110CTPOjekba, Y YBOAHOM NOTIAB/bY AT je ommc
METOJONIONH]E KOja Ce OJIHOCU Ha NPOpadyH MOY3JaHocTH H CTpaTerujy OApIKapama PasBOJHUX
MoCTpojerba Ha 0asu TPEHYTHOT CTatba BUCOKOHaoncke ornpeme. Ha Kpajy YBOJHOT I101J1aB/ba At
je Kpartak fnperiie)i AncepTaLmnje no noriaasbuma.

Y Apyrom Hornaeiby je ripukasad edekaT MOHMTOPMHIA W JHJarHOCTHKE BHCOKOHAMOHCKE
ONpEME HA NMPABOBPEMEHO OAPIKaBatbe M HHTEH3MTET KBAPOBA Y Pa3sBOJAHOM nocrpojery. INocebrna

MK je 11ocBeNeHa MOHUTOPHHIY ¥ [MjarHOCTHLIM CTarba [IPeKKHayua, pacTaB/bava, CHEPreTeKkux
M MEPHHUX TpaHcopMaTopa. 3a CBAKH OJ1 YETHPH €JIEMEHTA Pa3BOAHOT MOCTPOjema Cy pasMaTpaHi
KIbYUHH JICTIOBH 3@ TOY3JaH paj ypefma 3a 1OMeHyTe eJeMEHTE Cy pa3MaTpaHe HajOUTHHje
METOJIC HCTIMTHBAA W MEPEa Koje cnaajy y on-line u off-line MOHUTOPHHT. 3a CBAKH O]l YETHPH
EIeMEHTA BHCOKOHANIOHCKE OMpeMe cy yTBphenn HajOuTHNHjH nokasaTe/bi CTama. 3a CBaKH OJf
roKa3aTesba cy MpeacTaB/beHa TyMayerba HeroBUX BPEAHOCTH Ha 0asu jiHTeparype u nocrojehnx
cTaHaap/a.

Y tpeheM noraBiby je NPeACTaB/bEH alTOPHTaM METOJIE 3a JIHJArHOCTHKY CTatha W aHajn3y
noysganocTi Ha 6asn Qasu teopuje. Takole onucan je n anropuTam npuMeHe ¢asu Teopuje Kox
METOE 3a JMjarHOCTHKY CTama BHCOKOHanoHcke onpeme. Jlat je omuce dopmupama (azu
EKCIIEPTCKUX CHCTEMA 3a IPEKuJIay, PacTaB/bay, EHEPreTCKH 1 MEPHH TpaHcdopmaTop. 3a CBakH O]l
K/bYUHHX (PYHKIHOHAIHUX Je10Ba MOMEHYTHX ypehaja je popmupaH 3aceBHH eKCIepTCKH CHCTEM.
Vi1a3u CBMX €KCHIEPTCKHX CHCTEMa Cy BEMHuMHE HAJOMTHU]WX HCTIHTHBAMA KOj€ Cy IpEACTaBIbEHE
CBOJUM (PYHKIMjaMa MPHIAJAHOCTH. 3a CBE €KCIEPTCKE CHCTEME CY MPEACTAB/bEHE Gasze 11o/aTaKa y
By Tabena Koje cajpixke ekcrepTcko sHamwe. [locebHa naxa je nocsehena (I)OpMHpaHay
PA3IMUMTUX TUIOBA (JasH EKCIIEPTCKHX CHCTEMA 38 CHePreTCKH tpancopmarop. Pasmarpana je
yriotpeba Mamdani v Sugeno cucrema 3aKibyunBamba, PE30HOBakA, KO eKCIEPTCKUX CHCTEMA.




Y ueTBPTOM IOINIaB/bY je IPEACTaB/bEH HauMH ynoTpebe pesynrara MOHHTOPHHTA H
JIjarHOCTHKE BHCOKOHATIOHCKE onpeme. [IpeacraBibene ¢y METolE Koje ce KOPHCTe 3a NpopavyH
MOY3aHOCTH PA3BOAHOT MOCTPOjera HA 6a3n TPEHYTHOT CTama BHCOKOHaroHcke onpeme. Takohe
cy onucaHe W MopuQHKaUKje METOAA 3a MPOpauyH MOY3AaHOCTH W JAOHOWICHE OJTYKE y CMHCITY
yBohewa (asn Opojesa. OOGjamseHa je ecTuMaumja (asm Opojesa 3a HHTCH3HUTET KBapa
BHCOKOHATIOHCKE OIpeMe Ha 6asH PealHux nojaraka 1 Meperna. [IpuMena n Mofu(HKaImja MeToae
MMHIMANHHX Npeceka j€ NpeCTaBbeHa Ha MpUMepy npopauyHa rnoyspanoctn H samencke meme
pa3sBOJHOr NoCcTpojera. Harnawero je xopuuhere pesynrata METOAE MHHUMAITHUX TIpeceKa Kpo3
Many pu3Mka M MHaekc TepdopmaHce cucrema. Marma pusuka je ONMHCaHa Kpo3 NpPHUMEHY 32
oJpelBaIbE IPHOPHTETA ONPIKABAKA BUCOKOHATIOHCKE onpeme. MHiexce nepdopmance cncrema je
MPEACTABIBEH Y LHJbY AOHOLIEHA OJULYKE BE3aHE 38 PEKOH(HIYpallnjy Pa3BOAHOT MOCTPOjerba.

Pamu auanuse 1nephOpMaHCH KOMIUIETHOT airOPHTMa 33 MOHMTOPHHT M JIMjarHOCTHKY
BHCOKOHATIOHCKE OTpeMe y pa3sBOAHOM MOCTPOjEry, Y NETOM IOrIaBjby Cy M3BPIICHE pavyyHapCKe
cumynauuje y nporpamckom nakery MATLAB. Ynasuu nojauu (asn mozena crama npekuaaia,
pacrassbaya, eneprerckor (ET) m mepnor TpaHcpopmaropa ¢y y3eTH W3 HCTOT pPasBOJHOL
rocrpojerba Kapakrepuctuane H 3amercke weme. [loceGHo je ananusupan paj (pOpMHUPAHHX
eKCHepTCKHX cueTema 3a anjarHoctky ET-a Ha ocHOBY ynasHux rojataka yetnpy ET-a. 3a cBaku
O/l YCTHPH €eMEHTa Pa3BOJIHOI MOCTPOjera je BplleHa KoMIapaluja pesynrata u MoryhHoctn
JIOHOLLEHA OJJYKE O TMPHOPUTETY HWUXOBOT OJp)KaBarba. PesynraTd eKCNepTCKHX CHCTeMa Cy
YIIOTPe6IbeHH Y pauyHapcKuM CUMYJIaliHjamMa 1popadyHa MOy3JaHOCTH PA3BOJHON MOCTOPOjema,
koju je Taxolje peannsoan y nporpamckom mnakery MATLAB. Pesynrtatn cumynaumja cy
NPENCTABLEHM HA Malld PU3KKa M TPeKo MHAeKca nepdopmanck cucrema. Pesynraru ce Mory
KOPYICTHTH 34 NPAaBUIHO JOHOLICHE OATYKA O PEMOHTY MK 3aMEHH BHCOKOHAIIOHCKE OINpEME W
norpebue pexoHdurypaiije pasBoAHoOr HOCTPOjErA.

LLlecTo, 3aKibyUHO MOFAAB/BE Aaje CyMapHu mperied AoNpruHoOca JOKTOPCKE AMCEepTaumje u
MOKA3aHo je J1a je aT OArOBOp Ha NONasHe XUIoTe3e U NocTaBibeHe 3axTene. M3penen je 3aksbyyax
la ce y CBPXY AMjATHOCTMKE, OApKABaba W PeKOH(pUrypalumje pasBOJAHOT MOCTPOjeHA MOXKE
KOPHETHTH HOBOpasBHjeHa merona. Hosopassujena Merojga Ha 6asu (asu Teopuje y OJHOCY Ha
ocTalie METOJIe CTHUE MPEAHOCT jep ce mhome: |) yKIbyHyjy pe3ysiraTu cBHX OHTHMJUX HCIHTHBAGA
BICOKOHAIIOHCKE ompeme, 2) mnpyika MOorynHOCT NpUMEHE eKCIIEPTCKHX 3Hama MU 3) YHOCH
HEM3BECHOCT M HECHIYPHOCT MEPHUX Tojlataka koja noctoju. [1aBHa npeHoCcT HOBE METOJIE je Aa
npyka yBjL y OOJEKTHBHO CTame BHCOKOHAINOHCKE ONPEME Ha OCHOBY Koje je Moryhe
PABOBPEMEHO M HCIPABHO JOHETH OJUIYKY O OTPeOH 0ApIKaBaka Pa3BOAHOT OCTPOJErba.

3. OHEHA JUCEPTALMJE

3.1. CaBpeMEHOCT 1 OPHUIHHAJIHOCT

PasmaTpana JIOKTOpCKA AHCEPTALMja PeACTaB/ba OPHIHHAIIHH HAYYHO-UCTPaXUBauKU paj
y ofJIACTH MOHMTOPHHIA M JAMjarHOCTHKE pa3BoiHor nocrpojewa. Obpalhena Temarnka je Beoma
aKTyesHa W MpPEeACTaB/ba NpobieMaTHKy Koja je aHajusupaHa y OpOjHMM CaBPEMEHHUM Hay4dHO-
HCTPAKMBAYKUM PAZOBHMA. Y OKBUDY AHCEepTaLlMje je pa3BUjeHa HOBA METOJA 3a [MjarHOCTHKY
CTara BHUCOKOHAMOHCKE OMPeMe H JIOHOLIEHE OANyKEe O OAPKABAHY Pa3sBOLHOT MOCTPOjEHbA.
Hosopassujena meroga xopuctr Qasu Teopujy 3a oapehuBame crama npekuaada, pacraBibaya,
CHEPreTCKOr ¥ MepHOr TpaHcopmaTopa Ha 0asd MEpHMX rojaTaka HajOMTHHjMX METOAd
penuTHBAaba, [loceOHa maxma je nocsehena padyHapCKUM CHMyJalldjama Koje Cy HM3BpILUCHE 3a
CHHMJbEHE BPEJHOCTH BMCOKOHANOHCKE ONpeMe Yy peaiHOM pasBOJHOM  [OCTPOjetby.
OpurHHAHOCT JMCEpTallje Ce Orneaa y IMPHMEhEHOj METONOJOrMjM Koja y3uma y 003up
PE3YJITATE CBHX MCTIHTHBAIGA BHCOKOHAMOHCKE OfPEME i IPUMEHY EKTICEpPTCKHX 3Hama. [Tocebuy
BPEAHOCT JIACepTaiiije 11PeICTaB/ba THILCHIIA J1a e HOBOPA3BHiENa METOJI0N0TH]a YIOTpeOsbHBa Y
mpakcy  u oTBapa  moryhiHocr  pasBoja  codrTBepa  3a  ayTomaT3audjy — AMJarHOCTHKE




eJeKTpOeHEPreTCKOr cucTema Ha 6a3n cBe Beher 6poja on-line JOCTYIHUX NMOAaTaKa MOHHTOPHHIA
BHCOKOHATIOHCKE OTIPEMe.

3.2. OcBptT Ha ped)epeHTHY U KOpUILREHY JINTEPATYPy

TokoM W3paje AMCEpPTALMje KaHMaaT je UCTPaKHO 1OcTojely peneBaHTHy JHTepaTypy
KOPEKTHO HaBeo 72 pedepeHlie Koje Cy OA 3Hauaja 3a Temy auceprauuje. Jluteparypa oOyxsara
HIPOK OTICEr AOCTYTHHX MyONuKauuja, o CTapujux 10 caBpeMeHHx. Jlutepatypa ykibyuyje v 3
nyGuKaLMje Ha KOjuMa je KaHmuaar ayrop (110 jefan paj y HayuHHM dacomucuma mehynaponsor
3Hauaja kareropuje M21 u M22 u jeaan pan y 300pHHKY HaLMOHATHE KOH(epeHlHje Kareropuje
M63), a Koju ¢y JUPEKTHO MPOUCTEKIIH U3 Pajla Ha JUCEPTALIH]H.

3.3. Onuc ¥ aicKBATHOCT NPUMEHLEHUX HAYHHHUX METoAa

Y UMby aHaJM3e M TMPOBEPE MOCTABJBEHHX XMIIOTE3a, MCTPAXKHMBAME € CIIPOBEHCHO
kopumhermem KBAHTHTATUBHE METO/E Ga3ipaHe Ha pauyHAPCKHM CHMYJaljamMa 1 Ha pesysiTaTiMa
HCITUTHBAA BUCOKOHANIOHCKE ONpeEMe:

e [lpernesom nurteparype K noctojelMx crasjapia AaT je Mperjej MOHHTOPHHIA H
JMjarHOCTHKE TPEKUIA4a, pAcTaBbada, EHEPreTCKOr W MepHOoT TpaHc(opmaTopa.
lMpernea ysuma y 063up WICHTH(QHKOBAKE HAJOWTHUUX MHIAMKATOpA CTamba
BHCOKOHATIOHCKE OnpeMe U ojipeluBame HHUXOBUX MPAHHYHUX BpeanocTH. Ha OCHOBY
perxoianor nperneja (GopMupaHa je HOBa METOJOJIOTHja 3a MOHHTOPHHT W
JAMJArHoCTHKY pasBOAHOL IOCTPOjerba i BUCOKOHAMOHCKE ONIPEME Y FheMY.

e Hoa merosia 3a ojapeluBare cTama BUCOKOHATOHCKE OPEME W Pa3BOAHOT NOCTPOjerba
je pasBujena y nporpamckom rnakery MATLAB. PauyHapckum cumynaumjama je
M3BpIIEHA KOMIIAPATHBHA AHAIN3a PAMIHUMTHX COJIYUMja NPHMEHE EKCTePTCKHX
cucTeMa y HOBOPasBHjEHO] METOH.

o Tecrupaibe pasBHjeHe METOJE je H3BPIUCHO HA PCaiHOM Pa3BOJAHOM nocTpojery H
sameHcke wieMe. Ha oCHOBY peaylHuX MEpHHUX 110JaTaKa, CHUMJBEHHX HAa TEPeHY Y
PA3BOJAHOM LIOCTPOjErbY EIeKTPOIPHBPENHOL lipeiyseha, n3BpiieHo je onpehuBare
noKa3aTe/ba CTakha BUCOKOHAIIOHCKE ONpEMe [1a K LeNor pa3sBOJAHOr NMocTopojera. Ha
OCHOBY TAaKBHUX pe3yiTara, y3 1oMoh MeToj0/IorHje, JOHOCH Ce O/UlyKa O TPHOPUTETY
0JPIKABALA, 3AMEHE, PEBUTATH3ALM]E H PEKOH(HUTYPaLIHjE PA3BOAHOT MOCTOPjCHbA.

HoBopasBujena METOA je a[AeKBATHO Peann3oBaHa M HA JaCaH HAYMH HWCTHYE TPEIHOCTH
KOJL MOHWTODHHIA M JHjAPHOCTHKE BHCOKOHANoOHCKke orpeme. [lpuMemena MeToonoruja y
NOTMYHOCTH OJIrOBapa CBETCKUM CTAHJapAHMA HayUHO-HCTpaKuBa4Kor paaa. Hasegenn noctymniu
Cy y CaraacHOCTH Ca MOCTAB/BEHUM LIMJbEBUMA AHCEPTalH]E.

3.4, IlpuMeH/BUBOCT OCTBAPEHHMX pE3YATATA

Pa3BujeHa METOJONOTHja M €KCNEPTCKH CHCTEMH y OKBHpY OBE JIHCEpTalije ce MOry
JeHOCTABHO ~ MMIIIEMEHTHPATH y OKBHPY cO(TBEpa 3a MOHMTOPHHT H  JHJATHOCTHKY
BHCOKOHAMOHCKE OlNpPEME LITO JjoKasyje MOIryRHOCT LIMPOKE [IPUMEHJBUBOCTH Y TMPaKTHIHHM
amMKaUMjaMa.  AyTOMaTH30BaHA —METOJd  [MjarHOCTHKE CTaka onpemMe omoryhasa u
AYTOMATH30BAHO JAOHOLIEHE OJUyKa O OAPKABaky H PEKOH(HUIYPaLMjH Pa3BOAHOT MOCTPO)jerba.
Besika 1npejiHocT HOBOPa3BHjEHE METOME Je WITO JIMPEKTHO KOPUCTH pe3ynrare mepema U
HCTIMTHBAbE IEMEHATd PA3BOAHOT MOCTPOjeiba M MOXKE 1d y3Me y 003Mp M CTATHCTHKY OTKa3a Koja
ce yHOCH Y npopauyn noyzaasoctd, Bpoj cenzopa Koju NpuKynbajy rnojaTke Mepema Kao u Opoj
on-line MEPHUX METOJIA 33 MCITUTHBAE BHCOKOHANOHCKE onpeme pacte. CBe je BHLIE KOMIaHHja
Koje ce 0aBe ayroMaTH3auMjoOM JIMJarHOCTHKE EJIEKTPOEHEPreTCKOr CHCTeMa M OHE Hyle
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dopmupame cse Beher 6poja on-line nocrynHux Gasa nojaraka. Ha ocHosy Tora, ymnorpe6a
HPEACTABHEHE METOE 1 MOJIENA j€ AKTYEIHA N IUXOB Pa3Boj 1 NOTIYHA MPUMEHA CE TEK 04eKYj)y.

3.5. OneHa nOCTHIHYTHX CrIOCOOHOCTH KaHIMAATa 38 CaMOCTaIHH HAYIHH paj

Munera JKapxosuh je na Enexrporexumuxom dakynrery Yuusepsutera y beorpany
3aBPIIHO YETBOPOTOMILILE PEIOBHE CTYZAMje ca NPOCEYHOM oueHoMm 9,46 M MacTep akajeMcke
cryamje ca npoceunom ouenom 10,00, Kanaunar je Ha kpajy mactep cTyauja oNOpaHHO MacTep paj
W THME CTEKao YCJIOBE 3a YNHC AOKTOPCKMX akajeMcKux cryadja. JlokTopcke cTyamje Ha
EnexrporexnuuxoM ¢axynrery Yuusepsurera y beorpamy kawpuaat je ymacao 2012. roguse.
[Mosaramem CBUX HCMMTA NpeABUNEHHX HACTABHUM [IAHOM H MPOrPaMOM JHOKTOPCKHMX CTy/Hja Ha
Mozy/y eneKTpoeHepreTcke Mpeske U CUCTEMH, Kao i TONArameM JOKTOPCKOT UCTIMTA KaHMAAT je
CTEKao MpaBo Ha wW3pajy [OKTOPCKE AucepTauMje y ckialy ca 3akOHOM M MpaBHIMMA
Yuupepsutera u daxynrera. Y TOKy ZOKTOPCKHX cTyauja Munera YKapkosuh je noxasao nHrepec
1 BEIITHHE KOje Cy MCTAKJIE CKIOHOCT ka HaydHOM paiy. CrocoGHOCT fa AeHHHIIE METOAOIOTH]Y
33 peluaBame Npobrema, yCrelmHocT y puMeHaMa MOJH(UKOBAHIX U Pa3Bojy HOBHUX METOJa, Kao
Wy pa3Bojy CO(TBEPCKHX anaTa oIHKYjy HayuHu paj kauaujaata. Hauun Ha xoju je HamucaHa
JCEPTALL]A, Y3 HAYYHE JIOTIPUHOCE KOjU Cy MYOIMKOBAHN Y TPH HaydHa waconmnca MehyHaponHor
3Hayaja ¥ TIpUKa3aHu Ha KOH(pepeHLHjaMa, NoKasyje HCTPAXKMBAUKY 3peoCT KaHIAWAAaTa H
CrIOCOOHOCT MPHKA3HBatba PE3yaTaTa Ha jacaH HaYHH.

4. OCTBAPEHU HAYYHMU JONPUHOC

4.1, pukas ocTBapeHNX HAYYHHX JOTIpHHOCA

Hayunu JonpuiocH Npeaiokerne AHCEpPTalldje  NpeACTaBbajy rnomak y obnactu
MOHHTOPHHIA W JIMJarHOCTHKE Pa3BOJHMX MoCTpojersa. Mely najsHauajuuje HayuHe JOMpHHOCE
crnanajy:

o JlaT je npersies moctojehnx METOAa 3a MOHWTOPMHI W JIMJATHOCTHKY NpEKHiada,
pacraB/bada, EHEPreTCKOr ¥ MEPHOr TpaHc(opmaropa, ca noceOHMM aKLUEHTOM Ha
WAEHTH(UKOBAbE HAJOUTHIJUX HHAKKATOpA CTamba U oapehuBambe HUXOBHX MPAHIIHHX
BPEAHOCTH;

e Passujena je HOBA METO/A 3a OAPElUBAE NOKA3aTEIba CTaba MPEKKiaia, pacrTap/bava,
EHEPreTCKOr 1 MepHor TpaHcdopmaropa, 6azupana Ha npuMeHn Gasn Teopuje;

o Paspujena je HOBA MeTO/a 3a ojpelBaIbe N0Ka3aTE A CTAMA PA3BOJHOT NOCTOPOjEHba,
GasupaHa Ha npuMenn (a3n TeopHje U METOE MHHUMATHHX MPEceKa;

e PasBujen je anroputam Koju omoryhyje poHowiewme OJJIyKe O OApXKaBamy H
pEKOH(UTYpaLMji  PasBOJHOT  TMOCTPOJEHa  HAa  OCHOBY — TPEHYTHOr  CTama
BHCOKOHAMOHCKE OIpeMe.

4.2, KpuTyuka aHaausa pe3ysITaTa HCTPaXKUBaHa

Jlucepraiuja jaje jacan Tperiej, METola 3a MOHHTOPMHI M JIMjarHOCTHKY [pEeKHAaya,
pacTaB/baud, €HEPreTcKor M MepHor Tpancdopmaropa, Ha OCHOBY NpHMEHE TaKBUX METOAA
JUjArHOCTHKA yKa3yje Ha MPeAHOCTH OAPIKABaba Pa3BOAHOT NOCTPOjetba Ha 6asu TPEHYTHOT CTakba
MOMEHYTE BUCOKOHAIOHCKE OTNPEME.

HosopasBujenn (asu eKCIEPTCKH CHCTEMH, Kao Haj3HauajHHju pe3ynTaTh, Tj. HajBehn
JONIPHHOCH OBE AMCEPTAlMje Cy Ce Y CHPOBEACHHM aHalN3aMa MoKasaqH Kao BEOMa eQEeKTHH y
MpoLECy MOMUTOPHHIA M JIMjalHOCTHKE CTamba BUCOKOHanoncke onpeme. [lopea tora pesynrarT
a3y eKCHEPTCKUX CHCTEMA ¢y yNoTpeBIbeHH Kao ya3i 3a HOBU aropiTaM KOju OHOCH OJUTYKY O




IPUOPUTETY OJipIKaBatba OTpeMe U pa3BOJHOI NOCTPojerba. MeToia MUHUMIIIHHX Npeceka M Mara
pH3HKa je jacHo Mou(UKoBaHa 3a paj ca (asu OGpojeBuMa KOjU Cy eCTHMHpAHH 13 Gase mojaTaka.

Jacno geduuucane n 106po OCMUIIULEHE pavdyHApCKe CUMYJTALMje CY MPOU3BeNIe pesynrare
KOjHMa Ce jaCHO MOKa3yjy MepOPMaHce Kako eKCTepTCKHX CHCTEMA TaKo H HOBOPA3BH]CHE METONE
3a OpKABAE M PEKOH(UIYpamujy pPa3BOJAHOT NOCTpojea. PadyHapckum cuMynaudjama je
M3BpLIEHA KOMINAPATHBHA AHAIWM3a 3a pE3yNTaTe HCMUTHBAKA BHCOKOHAMOHCKE OMNpEME Y
PA3THUMTHM  YCTIOBHMA eKcrutoataluje. Pesynrati pauyyHapcKMX CHMyjauuja Cy HCTaKid
MPeAHOCTH HOBE METOLE y OJAHOCY Ha rocrojehe metoae Koje Cy Ousne HOCTYIHE y HayqHO-
CTPYYHO] JIUTEPATYPH.

Komucuja c¢a 3aJ0BOJBCTBOM KOHCTaTyje Ja Cy HAay4HH JOTPHHOCH OCTBapeHH 'y
Jucepranuin 06jaB/beHu y TPHM HaydHa dacordca meljyHapoiHOr 3Hauaja (TIpu YeMy je pax y
yaconucy kareropuje M21 o6jaBibeH TeK HAKOH JIOKTOPCKOT MCITUTA) 1 300PHHLIMMA HALHOHAIHUX
KoHbepeHLHja.

4.3, Bepudukalyja Hay4HUX JONPHHOCA

Kangupat je ayrop/koayTop 7 Hayunux nybankauuja y mehyHapoauum yacorcuma ca SCI
NMCTe, O] KOJHX je 110 je/lan y uaconucy kareropuje M21, M22 n M23 u3 obnactu jucepranuje, 5
pagoBa y 36opHunMa Mel)ynapoHuX KoHdepenLuja, 2 paja y 4acoriucima HalMOHaIHOD 3Hauaja
Kkao 1 17 panosa y 360pHMLMMa KOHpEPEHLUja 0/ HALMOHAIHOT 3Ha4a)a.
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5. 3BAKIBYYAK M IPEJJIOT

Komucuja ca 3a7l0BOJGCTBOM KOHCTaTyje JAa Ha OCHOBY MPETXOJHOr LIKOJOBaMka M
nyONMKOBaHUX pesynTata kanauaat Munera HKapxosuh ucnymasa cBe cyurruacke U opMaHe
yciose npesuhene 3akoHOM 0 BHCOKOM 06pa3oBamy, CTaTyToM U IIpaBUITHUKOM O JOKTOPCKMM
cryarjama EnextpotexHuukor gakynreta YHupepsureta y beorpany.

YV pucepTalyiju je JeTabHO NPHKa3aH OPUTMHAIHM MPUCTYT MOHUTOPHHTY U JMjarHOCTHIM
passojiHor noctpojersa. Kpos aucepranujy cy npukasaHe cnocoOHOCTH KaHIuaata y Kopumhemy
CaBpPeMEHHX UCTPaKMBAUKMX METOAA U HHUXOBOM MOOOJbIIALY, Y3 MOIUTOBAHE CBHX 3aXTEBAHMX
eTIKuX Hopmu. Kanpgmpar je npatno cBeTcke craHjapie y obmactd koja je oOpahena y
AUCEepTallji M pa3BHO j€ CONCTBEHY METOAY 3a MOHHTOPMHT M JAHjarHOCTHKY Pa3sBOHOT
noctpojersa. Komucuja noce6Ho ucTHue YUbEHNIY Aa (HOPMUPAHU AITOPUTMHU KOJH CY NPUKA3aHK
Yy AUCEpTaLHju, MOPEN HAy4HHNX JAOTIPHHOCA, UMajy ¥ TIPAKTHYHY NPUMEHY Y 06J1aCTH MOHUTOPHHIA
¥ JIMjarHOCTHKE Pa3BOAHOT MOCTPOjetba.

Y cknany ca Hanpen u3HeTum, KomucHja ca 3a10Bo/BCTBOM Npennaxe HactaBHo-HayuHOM
Behy Enexrpotexnuuxor (axynrera YHupepsutera y beorpamy na ce JOKTOpcKa aucepTauuja nog
Hacjao0BOM ,MOHMTOPDHMHI M AMjaTHOCTHKA PAa3BOJHOr MOCTPOjera Ha 0aszu (azm mojena
CTamba BHCOKOHANMOHCKe onpeme* xanannara Muaere JKapxosuha npuxsaTu, U3JI0XKA Ha YBHI
JaBHOCTH M yIyTH Ha KOHa4HO ycBajame Bely Hayunux obnacty TeXHUUKHMX HayKa YHUBEp3UTETA
y beorpany, kao u ja ce rocie mbeHOr ycBajama of0o0pH jaBHa ycMeHa oabpaHa aucepTaiyje.

beorpan, 10.11.2017. roaune
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ap 3natan Crojkosuh, penoBrn npodecop
Yuusepsuter y beorpany — Enextporexuuuku gakynrer
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ap Josan Mukynouh, Baspeaau mpodecop
Yunsepsurer y beorpany — Enexrporexunuku dakynrer

g
4

[ty i,

T e
ap Anexcanpap PankoBuh, BaHpeanu npodecop
VYuusepsuter y KparyjeBiy — (DaI(yH’WTCXHI/I};KHX Hayka y Hauky
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ap Anexcanpap Paxuh, Banpenuu npodecop
YHuusepaurer y beorpany — Enexrporexuuuxu dakynrer
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. Ip H(g%fo Dypumuh, goueHTt
Yuugepaurer y beorpany — EnextpoTexHuukH Qaxyarer
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